Regional and developmental regulation of syntaphilin expression in the brain: a candidate molecular element of synaptic functional differentiation.
The conserved nature of the basic machinery underlying synaptic function makes it necessary to search for other factors--structural and molecular--that could account for the tremendous diversity found among synapses even within a single neuron. Syntaphilin is a presynaptic membrane protein previously described as a molecular clamp that controls free syntaxin-1A and dynamin-1 availability, and thereby regulates synaptic vesicle exocytosis and endocytosis at the nerve terminal. In this study, we report our finding that syntaphilin expression is developmentally regulated, and show that syntaphilin is expressed most prominently in the mature rat brain, in areas that have been previously characterized to undergo synaptic plastic change. We also find that syntaphilin undergoes divergent subcellular targeting to the mitochondrial outer membrane and the synaptic plasma membrane, giving rise to two neuronal subpopulations of the protein that are modified in their relative enrichment with synaptic maturation and with the formation of cell contacts. Finally, we demonstrate that syntaphilin expression is initiated with induction of neuronal differentiation in PC12 cells. Given its biochemical and functional properties, the spatially and temporally limited nature of syntaphilin expression provides evidence that syntaphilin could be a molecular element of synaptic functional differentiation.